Abstract. Almost universally held is the concept that in transmission from one neuron to another the so-called postsynaptic potential is the essential step leading to discharge of the secondary neurons. According to the present experiments this is not so in the monosynaptic reflex system of the cat spinal cord. Its role in facilitation of response and certain other essential data are mentioned.
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Although it has been long known' and suitably reestablished2 that the agency for transmission from one neuron to another is brief, it is becoming increasingly evident that the agency is very brief indeed. Measurements intended to find its duration, and discussion appertaining thereunto, concern what must be the outer limits of its duration. Also it is increasingly evident that the event itself has not been recorded even by the most sophisticated of recording methods and experimental design.3 On the other hand action (as opposed to agency) is readily accessible to recording means. It is a wavelike change in the L-fraction of membrane potential4 of the terminal regions, recordable by virtue of nonuniformity in the generating tissue. It is called the presynaptic potential.5'3 Whether or not the presynaptic potential process in a monosynaptic reflex system influences the motoneurons is a moot point.
Once the presynaptic agency for transmission acts upon the motoneurons they develop in turn an impulse discharge if the agency be above motoneuron threshold. Regardless of intensity of the agency, provided it has a positive value (i.e., is greater than zero and is in an excitatory direction), it normally gives rise to a postsynaptic potential.6 The postsynaptic potential is a wavelike change in the L-fraction4 of the soma membrane. It is virtually unrecordable by means of an extracellular microelectrode lodged in the active motor nucleus or, at least, is indistinguishable because of its small size and because of the large simultaneous presynaptic potential presented to the electrode.5'3 It is easily and often recorded by an intracellular microelectrode, or by means of two electrodes suitably placed on an appropriate ventral root. Manifested by the latter means it is properly called the ventral root synaptic potential. As a process it is associable with facilitation both spatial' and temporal8 of monosynaptic reflex transmission.
It is evident that the transmitting agent is in some way closely tied to change in Q-fraction of membrane potential,4 the quality and dimensions of which at the termini are unknown. Likewise generated reflex impulses are obviously largely a matter of Q-fraction change in the motoneurons. There is no reason why Qfraction and L-fraction changes should occur pari passu, the one with the other. In fact it is abundently evident that they may not do so. 4 The terms "transmitter potentiality" and "facilitator potentiality" were introduced as empirical terms to refer to actions that may or may not, and probably do not, vary one with the other.9 Facilitation of reflex discharge due to synchronously (or near synchronously) convergent presynaptic impulses occurs by summation of their respective transmitter potentialities. With significant temporal separation the facilitator potentiality of the one (presumably closely tied to the postsynaptic potential caused by presynaptic agency) lowers threshold to action by the other which results in increased (facilitated) response. It should be obvious by now that homology exists between Q-fraction of membrane potential and transmitter potentiality, and between L-fraction of membrane potential and facilitator potentiality.
Pursuant to this essential preamble it is possible to consider the experimental material at hand. of two electrodes upon the first sacral ventral root; one placed as close as possible to, without touching, the spinal cord; the other distally. The gastrocnemius nerves were stimulated by single shocks to produce monosynaptic reflex afferent volleys (initially (record A) subliminal for the motoneurons of the gastrocnemius pool. Afferent volley size remained unchanged throughout. The preparation was decapitate and unanesthetized but curarized to obviate movement artifact. Record A is the control postsynaptic potential response, after the recording of which artificial ventilation of the preparation was switched from air to nitrogen. Records B through H were made at selected times during the course of anoxia. There may be transient depressions of the postsynaptic potential (B) and recovery of it (D) and, indeed, enhancements. In short, the postsynaptic potential experiences a period of instability before progressively (F, G, H) falling to zero. There are sporadic convulsive discharges overlying the postsynaptic potential (C), and in one instance a prominent secondary discharge (E) following upon the monosynaptic reflex. With reference to record E few would say that the postsynaptic potential could not cause discharge, just as'vno one would deny that firing, and synchronized firing at that, can take place during the negative after-potential in nerve.
It is a well-known fact that in anoxia the L-fraction of membrane potential collapses before the Q-fraction.4"l0 This is the only essential datum required for interpretation of Figure lA -H. The L-fraction change known as the postsynaptic potential fades first (B to G) and transmission fades later (F to H). The postsynaptic potential is not the agent for engendering monosynaptic reflex motoneuron impulse discharge.
If one chooses to account for Figure 1 in a different manner, as by assuming the postsynaptic potential to be the engendering agent, then he must answer the following questions. (1) How can the virtually identical postsynaptic potentials of A and E in one instance produce no reflex discharge and in the other instance produce a sizeable monosynaptic reflex discharge? (2) How can the small postsynaptic potential of F produce the huge monosynaptic reflex in that record? (3) How can the nonexistent postsynaptic potential of G produce a monosynaptic reflex response just slightly greater than that in D which has a sizeable postsynaptic potential?
If one wishes to maintain as an answer to the foregoing questions that by anoxic depolarization there is merely progressively reduced necessity for the postsynaptic potential depolarization to add to anoxic depolarization in order to secure transmission, then how can it be that the postsynaptic potential otherwise assumed necessary to assure discharge at the right time (i.e., with normal monosynaptic reflex latency) becomes at the same time invisible? And furthermore, if it is held that no postsynaptic potential is needed because of the degree of anoxic depolarization attained in record G, then why does not the motoneuron pool either fall silent instead of discharging in the monosynaptic tempo, or alternatively discharge asynchronously as in a convulsion? Since anoxic depolarization does not possess the precisely timed punctate quality necessary to cause precisely timed monosynaptic reflex discharge and since there is no postsynaptic potential present in records G and H to time the discharge, the only answer must be that there is a transmitter agency still at work in G and H and that the transmitter agency does not employ the postsynaptic potential as an intermediate impulse-generating step.
Figure 1 (I) was recorded some time after the readmission of oxygen. The postsynaptic potential is rounded at the peak and greatly elongated. The reason for this is postanoxic hyperpolarization10'1' (the postanoxic overshoot of L-fraction). 4 In some superficial ways this recording resembles those made in nembutalized animals, which fact probably has significance.
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